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Abstract: The bioavailability of heavy metals (HM) in soils and sediments could be evaluated by single
chemical extraction methods. Several single extiraction methods were applied to estimate the bioavailable fractions
of HM in soil and sediment samples. According to the results from single extraction experiments and reports in
references, the extraction performances of single extraction methods for neutral salts, weak acids, chelated
reagents and combinable reagents were evaluated respectively. The factors affecting the single extraction methods
for bioavailable fraction extraction were also discussed. Some suggestions on establishing and effectively unifying
the single extraction methods for bioavailability evaluation of HM were put forward.
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Table 1  The extraction procedures of bioavailable speciation

of heavy metals

A BRI
el 0.01 mol/L CaCl,ii(pH =7.0) K/ =15 10 (m/V);
2

FWAE NG 2 h(45i% 300 r/min)
0.1 mol/L NaNO, ¥ (pH =7.0) ;8E/#i =1: 5 (m/V)

NaNO, ) 3
FIRAEEIRG 1 h(H12 300 +/min)

EDTA! 0.05 mol/L EDTA ¥ (pH =6.5) ;K/ i =1: 5 (m/V);
RIS 1 h (R 300 /min)

EDTAZ 0.05 mol/L EDTA ¥ (pH =4.6) ;K/ i =1: 5 (m/V);

FWAZG 1 h(5i% 300 r/min)
0.5 mol/L NH,Ac —0.02 mol/L EDTA % (pH =4.6,
EDTA -NHAc HAc 45) 0/ =15 5 (m/V); KIMAEERG 1 h
(#512 300 1/min)
0.005 mol/L DTPA - 0.1 mol/L TEA ( = Z, EilF) +
DTPA 0.01 mol/L CaCl,i i (pH =7.3,HCI J37) s 8¢/1i =
125 (m/V); BIRAEE ARG 2 h(J5% 300 1/min)

0. 11 mol/L HAc;#:/¥ =10 20 (m/V) ; BIRAE IR
16 h( #2300 1/min)

(D EDTA' Fl EDTA? BEHLABRAE 0GR pH S, HAUAHIR AR,

HAc

E A RS TR 4R i R A
Xl A v, HLVR R 55 R AE IR, w1 17 A6 B A X
BAG, X RSP ESE TR E TS
FEKERS) B EARIK. TP ESRITE Cd M Zn
(AT R RS B B AR v, Cd R 2 R ] 35 3
57% ;Cu,Co Mn Al Ni p9AY) ] M HE & B EK
500 Cr Fe V FI Pb (#2489 ] R 25 & = ARAK,
IR RZAE 8% LT (Bk Pb 2 25% 41) o HLAL
A AR BGRIRTRE S s R A9 v] RS I $2 L, BT
b E 48 1Y A B f A BCR R £t 44
HH R, R i A S5 R T o A BRI X 4 )
JCRIMAERUE .

WG pH X HAE BOUSCR A wm, B R[]
(4B IR A, pH =6 A LLLRUEZ IR 8™
I/ NI R TEAE HY (se A5l . T
LGRS BB W R T A 541K pH ) EDTA?
VWO 3% Cr Fe Mn 1 Pb % EDTA' B4 B fig
F1E 5 WX A T RS AR B Cd Zn Co Cu Al
Ni, i F H* 9524 2500, EDTA® [l ZE B R4 EDTA'
MK, HIEAMPTBIFE S b Cd T Zn S A EUCR
T, TR Z VKRS S T 3C A7 1 Cr 1
AR A & mEARMK, 2B Cr 7EAE b KB 40 LA
FaE BB 4 6 SN E A B 4 6 S ATAE
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Table 2 Analytical results of heavy metals by different extraction procedures
‘ wy/(pg - g™")
ZEWHI FEfh
Cd Co Cr Cu Fe Mn Ni Pb \ 7n
CaCl, HMS 0.11 0.028 0.028 0.956 0.094 - - - -
NaNO4 HMS 0.16 0.012 0.142 0.399 5.59 0.168 - - - -
0.48 0.495 0.492 0.613 78.2 2.89 0.167 0.025 20.6
HAc HMS 8.37
¢ (57%)  (6.2%) (1.3%) (2.9%) (17%)  (15%)  (1.2%) (0.1%)  (28%)
DTPA HMS 0.10 0. 085 1.20 18.0 4.18 0.253 0.256 B 25.5
(12%)  (1.1%) (5.6%) (0.1%) (0.9%) (1.4%) (1.9%) (34% )
EDTA! HVS 0.38 1.05 0.334 2.42 69.4 72.6 1.80 0.903 0.641 35.5
! 45%)  (13%)  (0.8%) (11%) (0.3%) (16%) (9.6%) (6.6%) (1.2%) (47%)
0.149 2.63 0.894 53.1 4.22 2.18
! GBW 07
EDTA VOB ey (a) 05%)  (14%) (5.4%)  (8.1%)
EDTA? HMS 0.31 0.782 0.356 1.48 71.3 78.3 1.50 1.88 0.694 32.1
EDTA - NH,Ac HMS 0.33 0.851 0.728 2.21 72.0 76.8 2.21 0.942 0.852 24.6
(39% ) (11%) (1.8%) (12%) (0.3%) (16%) (12%)  (6.9%) (1.6%) (32%)
0.201 8.30 6.34 125 9.96 6.91
EDTA - NH,A B
A CBWOT ) 4) (3.3%)  (33%) (13%)  (25%)
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